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im#J%i) 7i<.&m<Dm&tg& 2 . 6-3. o<d±* 

(1 ) (R 1 -B 1 -O) n i-P 
(2) R2-B2-X 
R 1 i5 it^R 2 fi, -tH-Pit, ^f4~4 0 

7 A^AS^fcttX II -MTfc 9 ; M 1 14, 7A-# D 
&Jg % 7>^ = 7\ <6®7M;V7 5^fe9 ; B 1 *5 
itJ!B2J4, ^-Jx^ix, 2-(i©iS^*Tfc!? ; Xit, * 

5l^tt»Slat^9 l A'*fctt-t©a[-C*>9 mill, 14 

Sfctt (2) -C«Sil.3*IK3H«:0. 0 0 275H2JCS 

[W#8 3 ] *tt#ig<0'>& < i 
iScdS3~l 2 TvHH, KSfcllR^-ak* 3 ~ 1 2(D*r 

hVi, ^SfM^SW* 3 - 1 2<D^XTJl'mt>>L>Mtih 

t>— aw^lSffe 1—4 ©7;^ -/V^r^t-M LT 1 ~ 
l 5Sfi%-&^i-5tS*^i^E©©-fe^D-^T->v 

Ilf*^5) t;VP-^7->w-F#, t/vo-^7 
>U- hjgJRic 1 0-4 Oftfi%©2ft£T?itfl?LTV*5 
ff*^l l£fEi&©1?An-;*:rv'V'— h7^f;VA c 

[11*^6] -feAn— ^TVU— h**, 2 5 07!7M5 
5 0©tt£¥*9*&*fc*1-<5ai** 1 fclBiJ©-fe/uo 

g, JfriJ3;h,;fcS-&4to«:0~l 5 Ot^DifiLT-fcA-p 
-^7^u-hg?Sit5ri:, Atf/Xtt**lSi* 
70~200t, 0. 3 — 3 OMP a ©iSifiiBLE T^Pflft 

t/VD-77i/l'- K:7-f AA„ 

t— acopI^Sr-fe^o— ?7->i'- HcMLTO. 1 
— 2 tt^^t;VD-^7->l^- h^ffi-C 

fcSIi, X tf/Xfi'>fc < £ t>-ao»*mi!is«HW*r 
•fe/VD-^Tv-u- hCMLTO. 0 0 1- 511%^ 
tLtv^t;i/D-^7Vu- ^^Jg-efe^r 
/Xfi'J>fc< H-I©WW?rt^D-^7->i' 
-M;»LT0. ooi~5li%^fL-ci^t;VD 
-77->u-hgitfe5:i:, XtJt/Xtt'>4< it> 

LTO. 0 0 1 — 2fi;»%-&*LTl^5-&A'D-*7v' 



T, A-AASTfB5£ (1) 4fc(4 (2) T**$H5 

-YAA : 
(=0) - (OM1) n2 

u- h»«Sr*aEift-S»**l lclB#©-fcAD-*7 
io */V — f^-fAA,, 

IH#^10] ^SS^Hfc-tr/vu-^Tv-L — 
AAj&s. *#^ffSii:l,Tfflv^^'1r;vn-^7-> 
h7.-f/UA-efc5» -?:©^ffd5l 0— 2 0 0 /im-e 
ifc5fi#^l £jE*fc©i?An-;*Ti/W- f^AA,, 

^-©lf^3 0 — 2 5 0 Mim?fe5H#i5l »c|E«0"fe 
20 [000 1] 

[0 0 0 2] 

ivcv>5. *:£-e, uy^B?^ KW©t/UB- 

40 SrSH-5fr«l^iSEi LT*DbttT^ Stoic: ttTir 

(M5 6t) . ttSMTvi' (»jS5 6t) , fF5t 
KB77V (M6 5t) » 1, 3-^*y?V (ft 
£75X3 , 1. 4-S?***>' (MlOlt) 4 if 

[ 0 0 0 3 J r©^^:t LT, J . M. G. C ow i e 
IliMakromol. chem. 1 4 3t, 1 051 
(19 7 1) CtS^Tt/UB-^ h y 7-trx- h (g^-fb 
so g60. l%i^6 1. 3%) %T± \>><p-?- 8 0°C 
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7 OtlCftiPUfcft, iDiSi"5 w i: \zXoX 0. 
3 0 ^OJ; ^fci&ifiT-feA'n — h^M-f-S 
3 4 5 7-6 11 (1 9 8 1) © 

[00 0 4] 4 it, #pD¥9- 9 5 5 3 8-§\ ID9-9 
5 5 4 4 ID9-95557 ^§-©#4if8-m, ±IBft 

LTfiT-fc h>\ 2 h^S^^T*? 1 — K 
c^f-/ >\ ac^A/fc A^ — K RXf^^-/^T±v— 
hi'iWSU^UtV^ — <fc§Wl 1-6 0 
7 5 2-§-T?fi, 7/viD7/i.3- A-Sr-fcA-n — ^Tv'W- 

[0 0 0 5] irA-n — T.T'/U— )\>J*.Vt^ — m* 

it-r-s. v*** hmxn. ^t->u 

SU SatSr^^-frT^^A-ASr^i-S. ^i-K 
i"^). y/V-^V h^r^^. hfe©;^, ^A-h^r^^hift 

**s#iiJcSffi$tLTt^-5„ y;i"<v h*^* K&lcio 
v*TH\ #<©X»fc1B«tas*)5. ftiSOVA'-O-HriE- 

(1) (R 1 -B l-O) n j-P 

(2) R2-B2-X 
[5fc>K RlJJJ:i;R2ll -tft-Piv 0 

©B&t> L< tt«ifii&©TA3-AS, 7A-^r=M, 7* 
7 A"*AS4fc»i;r U -AST'fe •? ;Mlli, ZA* y 
&Jg x 7>-* = 7, «7^W5y?fc9 ;B1*3 
£tfB2»}, -tix-m. 2ffiWig^S"Cfc!J ; Xli, * 
A#>-&4 fcfi^- (Dig, * A- 7 

SVMiREffif^^xASfcrt-tOiST*)!) ; n 1 li, l£ 
fcfi2T*fc 0 ; -t LT, n2f2. 3-nlTfo^]. 
[00 0 8] [2] t^D-77->u- 5£ 



Ti^„ #fc, y;v<y h=*--y* hfelc: J:oT-feAD — 
*7->u- h^-CA-ASr^Sfw^L-C, luxfi©^D-ir* 

*0»g-fc» *O^W»b©t/VD-77->u- 

A A ©fiJUa? tli < l, > £. t tffflm tftoTV^S. r jx 
fi, •feA-n-^Tv'U'- h^^-tT-fcS^VKj^ 

* A^ d - * 7 h «© ffl«Tfc 5 ~ i 

b ft 5 "fe A- n — ^ T ~> h*gf£ 1 £ © 
[0 0 0 6] 

HBBUjWSBfeLJ: 5 tt^lfi] W_h©J; 5 
hXtbZo *&W<DB#)l-i^ ^uy^ny^ Y<DXb 

fbJc^^d^ m% \z.y-i a- A SrfiJBI mtitctkm 
[0 0 0 7] 

[^JISr^-i-Sfci*©#S] **M©B«J»4, TIB 
Cl] ~ [1 1] ©-feA-D — ?7->u- AAtCj: 

[1] 7K@Sa©S^* s 2. 6~3. 0©-fe^D-^t.T 

^txfc-feA-ci — ^.7-->lx— (.^-f A-AT'feoT, 
A-AdSTIBsC (1) ^fctt (2) T*S$ix-5ti]p§t»JiSr-& 

(40=0) - (OM1) n2 

(1) £fcfi (2) T^^tuSfrnf^JSrO. 0 0 275M 
2K*%^tp [i] ^lEfgw-feA-D-^Tv-u- hy-Y 

AA e 

[3] *a^i!K©^*< t i>-m&. mmm+m&s- 
1 2 <D^—7-j^m. &i&m z f-&& 3~i2 ©^ h y-m. 

^^^3 — 1 2 (D^^j^mt^b'Miiix ^> [1] 

[4] -iryv-o-^.T->u- h^^J, < t h— 9© 
so ^*^1 ~4©TA3-A$-@fl5}cjFf LT 1 ~ 1 5mS 
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%^Ti-5 [1] KIEil^-feA'O— ^TS/^- 

[0 0 0 9] [5] t/VD-^Jv'^-F^v ir/Vn — 
0-4 0li%OMt?8»UT 
[1] tEtt©-fe;i/D-77v/u- b7^;VA 0 
[6] i?;VP-^7>'^-M\ 2 5 07iS5 5 0O$i 

— f7^;VA e 
[7] oo-Otl^tSIfl, 
^H/cT^^Sr 0 — 1 5 O'CfcJPi&LT-feA'n— ^Tv' 

OOt, 0. 3 — 3 OMP aOiSJ&iSJBE-eJD^bT-fe/V' 
D-^7v'U-hSatt5 [1] fcfBllO-t/Ha-^ 

[0010] [8] t;i/o-^7v/l/- Mg?fo& 5 > *J>fc 

0. 1 — 2 0 11%^* t T V ^ d - 7 7 h 

aif/Xtt*4< ifc—a©*^!!!* 

iRffllSr-fe/^n— ^T*>1^— M-*t UT0. 001-51 
I%^tlTV^5t;VP-77v'i/- hS^fe^: 

77v'l/-H:MlT0. 0 0 1-5li%tttt^ 

* < t t-ao ? mmvm*-*** r u 

-MlJttTO. 0 0 1- 2ii%SWLTI/^t;VD 

5 [1] JCfB^-fe^u-^T^U-h^ 
[0011] [10] f^SJtl/:t;VP-^7V^ h 

7^u-F7^;VA-efc9, -t<Dffiffj&si 0~2 0 0 m 
m"Cfca [1] fcE*O^^D-^T->^-h7^7V 

[11] fEMSHfcirA-o— ^T*>w— 

0-2 5 0 /xm-efo£ [l] fc|B«©-fe^D-^T 

[0012] 

[«MoHlSo»«] **W-ett. *t (i) 
(2) "C*to*tt*^*< fcfc-a©«li«ISr. *>uo * 

R2- 1 

RZ-2 

RZ-3 

RZ~4 

RZ-5 

RZ-6 

RZ-7 
(OK) 2 



C 8 H17O-P (=0) 
C12H25O-P ( = 0) 



* -77Vi/-f7^^mt5Ii5r#ftt5, 
EiTfc* rftfe©M«»fco^TE»1-* 0 R 1 t R 2 

©T^A'S (09x.fi. ^vVK 

;v x ±9 9*f*sfl'* ^-f pf^/K K3f= A\ 5 US'' 
A\ , gi|c4-4 0«> Sf^07^^ 

2 9 -xi^K *W 

/wftif) , jR3H*4 — 4 ooflHft. ftlft^7y-;vl 
> (0ilx.fi* 7x^;K t7f;K fT-A*? 

^-;V7 zL=.;V^ h D t^J^y =l~s^s xf;l/7x^;V s 

h 0 ;V7xn^ N t -7f/V7x=;K v?— t -y'*? 
?vy=.~)\,^ fy-t-7^7x=;K ^y^yf;v 
7x^;K t*Wxx/K ^yt^;V7x^;K 
^y;^;V7x^;K y^yy=;v7x=;K Kt % >^ 

[0013] £;fcfe©*^t>XWfr*U' x *>tt* 7 A* 

ilt»7xx;K ±7f-^ hi) *?J\'7=--fl'. *J 
^y^DtVV7x=i;K Ml^y^Df^xs/u, y 
— t — 7 r f;V7x=;K hy - t-7'f^7x=;K 
yt^f;V7x^;K ^y/^;V7x=;K i?j y / 

5o #^ B 1. B 2<0 2flfiOiitt«fcoV^TIE3*-t- 
5. ^tl-lOOT/^^ 

0) ^>xfwy,7jfy -(1^1-5 0) t^rV7 

0 afuv, Tjfy ca^i-5 0) ^>^ytyy, 
t^*S«tt* t*?^. ^t^y, y^-u 

#y i~2 5) ***s=.tu>> % #y (a 

1 — 25) ^^7d kVy % #y (S^gl-1 

0 t/fyx^y-;V7^Tfe^o £AT£, 

[0014] 

- (OH) 2 



(OK) 2 

C12H25OCH2 CH 2 O-P (=0) - (OK) 2 
C15H31 (OCH 2 CH 2 ) 5 O-P (=0) - (OK) 2 
{C 12 H 25 0 (CH 2 CH 2 O) 5 J 2 -P (=0) -OH 
<C 18 H 3 5 (OCH 2 CH 2 ) 8 O} 2 -P (=0) -ONH4 
(t-C 4 H 9 ) 3 -C 6 H 2 -OCH2 CH 2 O-P (=0) - 
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. (5) 

7 8 
RZ-8 (iso-Cg Hig-C 6 H 4 -O- (CH 2 CH 2 O) 5 -P ( = 0 

) - (OK) (OH) 

RZ-9 C12H25SO3 Na 

RZ-10 C 12 H 2 50S0 3 Na 

RZ-1 1 C 17 H 33 COOH 

RZ-12 C 17 H 3 3COOH • N (CH 2 CH 2 OH) 3 

RZ-1 3 iso-Cg H17-C6 H4 -O- (CH 2 CH 2 O) 3 ~ (CH 2 

) 2 SO3 Na 

RZ-1 4 (iso-C 9 H19) 2 ~Cs H 3 -O- (CH 2 CH 2 O) 3 - ( 
CH 2 ) 4 SO3 Na 10 

RZ-15 MM y^n ¥jv-yy? U^^juy^r^^-t f- V y J* 
RZ-1 6 hi) - t —-f^-jv-j-y^ u-y^;U7i-yft h ]) <yJ* 
RZ-1 7 C17H33CON (CH 3 ) CH 2 CH 2 SO3 Na 
RZ-1 8 C 12 H 25 -C 6 H 4 SO3 • NH 4 



[00151* (1) Xtt (2) ©'>*< «©w 

$m<D®.m&\<-z, ®Wi(D 0 . 002-2 s*%-r?fc3 r 

t*S»*UV>. L< f±0. 0 0 5~lii%? 

*>0, L<tt0. 01-0. 5lt%tib 

[0 0 16] t;VD-^7'>w MS^O-fcyvn — *t 

fi. t;Uo- *©zK8££— ©tt&£2 s TSE5£ (I) — 
(III) ©^TfctSJSi-S t>©*W* 
[0 0 17] 

(I) 2. 6SA+B^3. 0 

(II) 2. 0^A^3. 0 

(III) OgB^O. 8 

*fcB«:^fiti5i^gfc3~2 2C7f;viofftgr 
fc5o -fe/vo— ^tctti ^;V3- ;*^M2:f;:3<@©7k®Eg 
dsfeij, ±IB©^li^©*^S (3. 0) 
$tm$:m-to t/vc-^ h y T-fe-r— Mi— «JfcA©jE 
^ft*5 2. 6£(-h3. 0£XTT?h<9. B = 0 ©®"nd 5 "fe 
A'B-? h y T'fe'T"— hT*£><5<, *3IW©t/l'D-77 

hyr-t^- K su ! 7tfMi6S2. o£Ji±-e, ^ 

fit^SW 3 3 ~ 2 2 07">^Si 5 0 . 8 %J£J.T* ffi&£ 

lB-T-*3 — 2 2©7->A-S©S£\ 0. 3£<lT#ifeH4© 

ft**. -lr/un— 
»*fclttfti-<5B»AO«ft*W-T-» 3-22 ©J|gJIS&© 

ASTMCOD-8 1 7- 9 1 CipCt^ltSr 



50 



[0018] «5Si:«fflt5't;vp-^7->i'- b© 
(&g¥*&) (±2 0 0-7 0 0#$f£L<, #K 
2 5 0~5 5 0©t©i5fftt^„ 7-fefvl-S©te©£? 
«IS^3~2 2©T->;vS»±, yus</J;vm (C 2 
H5 CO-) , -?9 J^l^m (C 3 H7 CO-) (n 
-„ i s o-) , y<Ha-Ol-g (C4 H9 CO-) (n 
— , i s o — » sec—, tert— ) , it 9 9 J ^if^s K 

71x0— h y h*S#fciif4 U\, -fe/Vn— ^ h 

JiS©:?*^:/^— Kot;VD-7 h y TirT 1 — 

[0019] 7i/yH©7 vvWfc£iJ£ LT«\ KSiTKfe 

u- K0A*W**l3»*ifefc-3V%rf4, 1 
0-4 5 8 04 *fflt*fclBtfcO-frj«*«fe4r#fiR-C* 5. 
ir/vo— ?7->u- Mi, t/uo- ^Ti'U— 

ttl0~2 5K»%-C4>£. 
[0 0 2 0] -feA-n — ^T->U— Mi, 2 ICS 

fcs: tis*t,»* Lv\ -ffil:t>D-77yi'- K 
2. 5~5K4%©-^*^* 5 *)5itfe, ftj^LT^ 

5 . £ <b(^^ «j±*flgT'ffijs$t^-f 5 r. 1 1 x- # 
5. 
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I 0 0 2 1 ] y/W<^h^P-Y^ hfefCfct) 

-^Tv-u-hM (K-7") Srffi^T7W^Att»[ji 

aw****. s~i 201-7/K 

3~12C^hy, j^IS^a 3 3-12 (Dm* 
3=Lv\, :t— tvk tr Y>is£Xf^*TMi. aWHIii 

<wgmm (-rte-hh. -o-, -co-*5i^-coo 

[0 0 2 2] £?3!iJf ^iW 5 3~ 1 2 <D^—T^m<om\Z 
ti, ^y/D^n-^K v 7 ^ h=¥->y ^ ^, 

h=arv-3i*>\ 1, 1, 

7>\ 7" h7 t Ko 7 T — y— frteXTf^^X- Y 

v?-f yy^vv-Jr h>\ y^n^ix^y >\ v-c? 
ae-^y >-*3«tt/> f^y^ n^f-y V^tf fcftSo 
^^M^^3~l 2©3i*xA-^<£>#I»cra\ 3i fvVzfc 

m^U(om^n. 2-31 h^v-m^T-fe^— k 2- 

^ h^r->3i^ y— /w*jj:u!2-y >^rv'3i^ y — 

[0 0 2 3] *^^©-fe^n— ^TiyV— f^iSli, 
|«fi2ailSW±(0^^S:^bTfflV^Tt>«tV\ # 
3:^tdS^5 3®fflUA±roS-& 

mx& 9, ^2 <D®m*mmm=f-m& 5 ~ 7 <d* y v 

f|3<D}g&£ tm^ s 3 0-1 7 0 , C©T>'V=>-^ 

fcteifc,£a 5 3 o~i 7 o , co^t7K*^biiiffn5„ 

Ttt, #* L<fiTir h>\ Slf&y^K H®Ey-?vK 
^D^;y, v-^n^^f-^y^x T-fe hgt 

gey-fvK -:y 1, 3 y 7 :^ 5 #--£ l 

[0 0 2 4] £3<08jKl*, »A*3 0~1 TO'CWT 
/V^ fc(i^.^*5 3 0-1 7 CC<D&Mk*MfrbM 
tfitS. 7*=— A?t±— ffiX3bZ>Zbi>W£ Uv\ 7A> 



(6) 

KK^kTK^TfeSr bv\ 7/v="-/i'©*St 

Sli, 3B— a~JB=»ov^i" "Ct> J: v\, 7A-=" 

-;V©0<J|C{4, y^^y— /V (^jS : 6 4. 6 5t) , 3i 
^/-/U (7 8. 3 2 5'C) , (9 

7. 1 5*C) . 2--7us*J—A' (8 2. 4"€) . 1- 
y^y-^V (117. 91C) , 2-y^y-/V (9 9. 

5*0. t-7"^;-^ (8 2. 4 5t) , 1-^-9 

jo y-/u(i3 7. 5*C) „ 2-y^y-^v 

(10 1. 9*C) «J:y->^n^*1^/-/W (1 6 1 

flgffiSK^'fkTKSltt. max-hoXii^mnX'ib'zXh X 
V\ ^k7K«©0iJ^Ji, D^^riJ-v- (•#/& : 8 0. 
7*C) , (6 9t) s ^VtfV' (8 0. 1 

«C) % h;^y (lio. 6*C) ^it/dr-ywv (1 3 
20 8. 4 — 14 4. 4*C) 

[00 2 5] saS-g-^^Jwtt, 3f 1<D*#&#3 0~ 
9 5li%^2.rti3iftL< 1 4 0-9 011% 
-^^ttsr t*Si!9»*U<. 50-90H%§lh 
^>Zt^WK»t.l,<. 5 0~aS%^*tv5-i:dS«: 
1>#*UW\ m2ro^S.TJ ; ^3ro^l4, 1-4 0M 

d — ^7 - yi^ — H/g^^y ^r/^/^v a^^-y- ; 

30 S—J\> (X/ (7 0-X) /20/5/ 

5, fi*as) , t;VD-77 y^ fV> 
f-,\,3L^-^>r Y y/7t h V/y: ^ y y — /V 

(X/ (5 0-X) /20/2 0/5/5, S* 
95) , -f^wn-^Tiy^— h/Tir Yl//7± Ymm* 
f-fr/^f ;-A< (X/ (7 5-X) /2 0//5> 

^v^y v/y ^y— a,/*-*;— a> (x/ (8 0- 
X) /10/5/5, , t/i-p-^7»yu- h 

/mk* 1 x 3 i> or* y 7 v/y ^ y -^/^i ^ 

40 y-A- (X/ (7 0-X) /2 0/5/5,lI 

/T-t hv/y i?y— /v/m^y— /u (x/(60- 

X) /20/1 0/5/5, filK) , t*D-77i/ 

u— h/i , 3v#^y7y/->^ D^^y 
}\,3L?-ji>>rYi'/?* ;-;i> (X/ (5 

5-X) /2 0/1 0/5/5/5, S*§P) ^ s »* U 

<DS*SB5r«*?L-x ff*t<ttl0-25-C*»!)«tli 
1 3—2 5-efc^o 
so [00 2 6] *^?q»Cfflt^-tr^D-^7->u— 
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(7) 

// 

[cite, ±E*5SWO*«*flt£A^»-x 7^P7/ua- 

lTli»A*l 6 5t£i,T©t^ 5 J:<^ 
#*L<ttl 1 l c CJ^T^ e t< x 3EJC8 OtieilT*** 
7;i/tD7;v^-;Hj:MM^2^^ l OS 
ft, »*L< »4 2*»fe8«ftOt©38SJ:V\ 7 A- 

[0 0 2 7] r <D£ Sfc^^oTVVa— /WiWJtlf* 
(£ATlS30lrttt»jS-e*>5) 2 -^/v^-oiE.^y-;v 
(10 3*0, 2, 2, 2-Mi7;^Px^;-;l. 
(8 0t) , 2, 2, 3, 3-fF77;vtP-l-^ 
p/V*-^ (10 9t) , 1, Z—i>7^^-2-7 
pa*/— /l" (SSt) , 1, 1, 1, 3, 3, 3-^* 
^-Z-f5->\"-Z--7*'</—?\> (6 2t) , 1, 

1, i f 3, 3, 3 — ^y-y/v^-u- 2 -7us</ — 20 
;V (5 9*0 , 2, 2, 3, 3, 3—^<>97^X2- 
l-7vs</—/l> (80t) , 2, 2, 3, 4, 4, 4 
-^t7;vtD-l-^;-;v (114t) , 2, 

2, 3, 3, 4, 4, 4 *79 7;\s*u — 1 -79/ 

—A- (9 7*0 > /<— 7/\s$-u~ t e r t -7 9 / — 

(4 5t) , 2. , 2, 2, 3, 3, 4, 4—^7 
;^p-l, 5-^^t-;v (111. 5*0, 

3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 8 
-M7^7;^P-l-Wf/^ (9 5*0 , 1 

- (s09 ysisjrv 7z^~)V) x^;-;v (8 2*0 , 30 
2, 3, 4, 5, 6 -^V^ 7;i/^n/<y^7^3- 
;v (1 1 5*0 , *^*5-&*Jx*o :ti^07;vtP7 

[0 0 2 8] *«BOt/i/D-77->l/- h»»S:W» 

SlOPa'.s-2 0 00Pa - s OtSfflt-HM £*t£ 
:iW4UK, #t30Pa • s-400Pa • s 
*#*Lv\ &*5, r<^^oiafti4-toSKffi^F(DiaftT? 40 

fet), J:Dff*L<li-5-5 5fefc5. *«B©t 



[0 0 2 9i #*u< jR»*ttiPjffljaiLTtt, y>- 

(TPP) fectt/ h y * U^*^7x- h (TC 
P) , 9 u^7x^*^7i- K ^9 7^7 

K Y })*9 7-^^*7 =.— Y. Fyyf;^7 7x- 

yVgfcx^^A'O^JUltt, i//7~J^79 \<"~ Y (DM 
P) v is^Ji'7 9 U—Y (DEP) , ^77^7 9^ 
~Y (DBP) , ^±9*3-^7 9 \s-Y (DOP) , 
7^—?\s7 9\s—Y (DPP) ^^rJi>^;V^^r-y;V 
79u—h (DEHP) *s-S*ixS c ^xygx^r/i' 
<D0S»Ctt % O-T-fe^/U^^^Kbyac^V (OACT 
E) i6XXfO-T J t^9^^Y y^f/V (OACT 
B) % ^xyi7tf^HJxf;K ^^n^Tir^v 

[00 3 0] ^<Di&<D#Jl'tfls&i^X'rJl'<D&l\Z fi, * 

>wt^7^^ m*<oh y / y ^ hBt^^^^stb 

>\ hJ^fyy, ^;V7^y;^f;v^y3i/- 

K xf;V7^y;Vxf;V^Jj3l/-K /^7 9i) 

>v^*J-a,9* y =i h , 7*5-^7 9 y ^77^9 V = u 

— h*if3ftSfc5o E f 3 t*thy7xx;^77x-h x h 
y ^ UvvV/^;*:7^ — ^ l/y;V^7xx;l//^^7x 

— hy7*f;^^7x-f, ^f;V7^i/-h, 

I K v/xf;^^y;l/7^ K fy7tf 

CFy7xx;^77x-h, v^fvV;?^ 
7-^7 9 y /m*7-/U4f!} =2 Ytm* Lt\ 
^lMSyttlS-Ct>«tV>b2aJW±W^LTt Jz^o 

*%wt, ^8-i6it%KTmu\ 

[00 3 1 ] -tote. *«Wfc*VNTtt-l:03te#fl&»* 
ttSr^$<-r*^jaM«i LT, 4*HI^1 1- 1 2 4 4 4 

5^i5^o(v ? )-<v^^y^y f-^^Tvi-ig, 

?ll-24 6 7 0 4#IE«(D^y'feD-yU3i^x^ 
SS, ^§3 2 000-6356 0-g-IEftO^^y-fen-^ 
^^X^SM. ^M^Fl 1 -9 2 5 7 4-g-Ett<D*3i>'B£ 
^^x^vffl, #^^pl 1-9 0 9 4 6-%UM<OW:&7x. 

[00 3 2] JISfcRjtM^^JIKjtJtlKot^Tfi, 4* 
gSBg 6 0- 2 3 5 8 5 2^ ^gg^z 3- 1 9 9 2 0 1 
1^5- 1 9 0 7 0 7 3f, |H5-l 9 4 7 8 9f, 
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(35-271471*. 15)6-107854*. PJ6- 
1 1 8 2 33*. ^6-1 4 8 4 3 0*. |5) 7 - 1 1 0 
5 6*, R7-1 1 055*. . P17-1 1 0 5 6*. 
138-29619*. 18-2 3 9 5 0 9*. #^20 
0 0-2 04 1 7 3&<Dfr&mztil&#1bZ. £4t&5± 

—7*) <D0. 0 l~lfi*%T*fo-5w<!:* 5 *f*.t<. 
0. 01-0. 2li%-P*5rii5SbCff*U^ 

df.->h/V3iv (BHT) Sr#»f^>r t^x-tio fc*3. 10 
^pijD^'lt;^* 5 5 5 . o~5 8. 0%-Cfc5-&vH3— *T 
- >U _ M ^ sp*&SlF^b««S5 8. 0%EU:T*><5-tr/i'n 
— ^ h y T-fe-r— h itbifcL-C, DIM Lfc}giK<9£5£tt 

W^v (BHT) ©i5*BMkKJtffl4:«v^5wi 
[0 0 3 3] ^SI^Tte. 5»-$f£ L< 

[0 0 3 4] #*LVM**»KJt?Hi: bT. 2. 6-v? 
- t e r t -7^V--p-* ^y-^K "S^*:*!) * !l 
f/V-fl>7^ (3- (3, 

;V _ 4 _ t Koilr->7i=;V) 7of^-H . 2 
(2' -bKndrv—3' , 5 '-i^-tert-^fvV? 

_ 5 -^ D ;^y)/MJ7/-;K 2 (2' - 
t Kn*->-3' , 5 "-v?— tert— T5/V73;=/l') 
_ 5 _^ D; ^y > '|.!J7/-;K H)ifuy/y3 
— /v-t'^ [3- (3-ter t -^/W- 5 9" A* « 
_4_ t Ko*">7i=^) 7d^-1>) . 1. 6 
--^df-^Vv/*— ^- 1*^ C3- (3, 5-^-ter 

t _ 7 'f;V-4-tKDi[->7l = /V) 7Dft^- 

h) . 2. 4-t'*- (n-**^^*) -6- (4 
-h Kd*V- 3. 5-^-tert-7W=P 
y) -1, 3, 5- hi) 7*s>. 2, 2 
w>-t'^. [3- (3. 5-^-tert-^-4- 

-3- (3, 5-i^-te r t-7f;V-4-tKo^ 
5/:7*=/l0 7Df^-K N. N* so 
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(3. 5-v 5 - t e r t -y^-4-t KD^r 

•y-kKDi/ytU') . 1. 3. 5- h 

2. 4. (3, 5-5*- t e r t -^A— 

4-kKf i fv" < >"^) 'O'-tfV. M*- (3, 5 
-i?- t e r t-y^w-4-t Kb*'^^) _ 
^7i/7?WF*t'* 5 *lf^. »lw2. 6-v>- 
t e r t-^^VV-p-* l^-A-. -i^^^y^-y^ 
/V/ _^ f.^^^. (3- (3, 5-^-tert-7"^ 
-4-kKo*v'7i^) 7'Bf**-F) , 
fuy^Da-yi--^ [3- (3- t e r t-:/?W 
_ 5 ^v- 4 - t Kb*->7x=/V) 7b e*-*— 
h) #*1>#*U^. £fc0ij*.fi. N. N' C3 
-(3. 5-'> t e r t-7"f Kc*»/7 
tK7^WtK7^ 
©&J**«tt»* b y * C 2 , 4 -5?- t e r t -7?" 

T->L — hCMUTlt*l^lppm~l. 0%## 
tt<, 1 0~1 OOOppm^IWJt^. 
[0 0 3 5] ^^K^^Tf*. t*B-^7VW-h 

t;VD-77->l/- h7^;VAOl/^-f— >a V&iH 

#*U,\, ar«fcffc*4fett, t;wn-^7i/W-H O 
0«*gBlwMLT, 0. 0 17iM2 OK*SB<DffiHT*^ 

K*gBJC*j-LT. 0. 0 5 75^1 5 K*$PO«5H-C«ffl 
f5:ii ! 3SL<> 0. l JiSl 0M*gB©ffiHt?« 

[00 3 6] ^#K^k**iltt. ("T^*?*>. 
d|S«— ®:tc:. ?F«afo— ^Dif-efcS. ^fKtt^r o 

art, 5*a. 6ja**fctt7jR«r*>5ri#»*u 

^S&tt^T-oiifi— jRfc:. S#©— fi^S^i"*-- 
^n^t LTI4. SSfBii^. flfc*^** J: tWKStflt 

DHOW-!*. 77>-8S. fn-;vS. 

y^-^yl. fy 5 ^>iS. tr53?i'8l*J*tfl. 3, 
5 - h y 7i/yJli 5 ^th5o 

[00 3 7] *||Pjro3t^tt»-OV^TlS-r„ 7^ -'WiN 
OlrtO^-T— (Re) JCOVTfSi-t , 

osa^&tt^y^v^-^- (i3t«rttAEP-i 0 
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0 : («0 ») fcJB^T, $*6 3 2. 8 n 

Re= (n x — n y ) xd 

n x : flfcfr|R|©JB$r*, n y : 8fcfc|6)©S#T^ 

0~3 0 0 nmcO^HT'ffi^iSCT^l^b^So X, 

^AcDj? l^ — -r — fa V (R t h) fcfi 

S-Cfei9, Sft6 3 2. 8 nmfc*Stt3JP£*|S]<OHJg 

Rth= { (nx+ny) /2-nz} Xd 

n x : W3fa<OJg,$i^^ n y : $£*"Ir]C0S#t^ n z : 

7^;^ORthl±10 0^mafc!3 > Onm— 600 
nmXhV. Jbl:fftt<l40nm~4 0 0nm < i 

U< f4 0 nm75S2 5 0nmTfV^tl5„ 
[0 0 3 8] iSfi-ffl^flEfc LTf4, 7^ h^W 

\z>ym±.ft<om&mi%*to*w& lx t> ±v\ 

1 0~1 000ppmWSL<> 50~500ppm 

-fk-^^tt, t;vo-?7->i/- h^co^MW^J-, -fe 

[0 0 3 9] ^^Ct^D-^T-VU- 
feP»aov^-fHOS:Bt-CSJS*U-Ct>«tir\ mat*** 

[0 0 4 0] ^m<0±^xj— ^yi/u— h^fS ( K— 
^TxE--<5i, ^?fij&i2©?£fi (-10-4 0*0 t?* 



/<5 

— ;*7->u— h©J-i4, rroil-S-^fc 1 0 — 4 Ofi* 
T*su-Y ©*f4. 10-30 ri^Sfe 

[004 1] 100 lOt (#± 

L<li-80— lOt, $^»C»^L<»4-8 0 

3 0t, L< J4- 8 0 5 0t) lCl}£*P£;h, 

io 5. JfciPtt. 03;if4\ K^-fT-f * • *9J—MS (- 
7 5t) ^iPLfcv'ni^WVj/y =>— A^giS (-3 0 
2 0t) tpX-mMT-ZZ. Z<D£okmM-Zk, 

#£L<I41 0#— 2B2WiL<Hfc:f43 0;e!> 

~i 2mmm±^\ 

[0 0 4 2 ] ftiPLfc-fcA-n — ^.T->u— h*t)j£f4, 0 
~200t (fff L<llO~15 0t, £fe>K2U3:L< 

i4o~i 2 0t, *t>#£ u< (40 — 5 0*0 fc;&nifi-r 
s-rs fc»t t- t> ± < -cama. lt *> 4 </ \ r©^, 

JE^lSrO. 3 — 3 OMPaJc^^r td^Wfetl-Sd^ # • 
»^b<, 0. 5-6 0^rtdS$f*L<, §t0. 5 

~2^cos^ra©ipfin^*i^$^5o 

[0 0 4 3] t£jS. *B»*5F+^-Cfc5 

40 3 C APff*sJ:U5«fESrlW6-t-Sfc«>»ri4, j&iffittS^Sr 
[0 0 4 4] *^^©-fe^D— T.Tv'U- 

(K-^) ©PS»4, $e^Hl{E ^HTtff 

^u<, WT^iftpj-r?). *i**jaiffiEba* (-1 0 
~4 0t) ■c*«»i , t«fk:-fe/n»-^r->u-h*a» 

0*tt*KHR^-iK»4, 0 . 2Mp~ 3 0Mpa©JDPffiTT* 7 
0 — 2 4 O'CKJPf&^-S (»^ L< f48 0-2 2 0 
V. L< 1 0 0-2 0 Ot, St>»^ L< 141 

so 0 0-1 9 Ot) „ *P^f4, 0iJ;lf4"ffiJBE3&^T-t> £< *S 
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gi=t>© 5 ~ 3 oii°/ot*fe5 ^ t ^jf t L^. z.<om 

© K HMJE^H 5 ^ fiBJE 7 -T >• Sr &g t i - 5 
i&\ - 1 0~5 O t C>-^*PLT^JE^M1-wi:^-|s;6t) 

i»l±. Bat J: OSttcftHRSr^i-S^JfCiHWi-S 

[0 04 5] ±|BT4§feiXfc*3BW© K-y©t;Vu- 
^ T > f- h m%i<Dm& hijtuxB© Zk<, SiSSE© K— 

i«6i-*t>©tt*v*#. 

cDrtS5cDji)*-rS]^iH]tei-2) E^^DOlsllstW; t © 

4-2595ii , mm Lti&m&mm*; 

^t>a#a3t*& Mx.ll USPI2, 5 4 1, 0 1 
2%, H0Jf§2, 8 5 8, 2 2 9*. I&&4. 4 14, 3 
4 1t, IrJ^4, 5 0 4, 3 5 5-g-#^^B«^' , <ei:*}Cia 

10 0 4 6] »«t±«Ut^3t*foT4IH^/n!eifoa 

Sfc*#fc/I!v*-C, *#*Mfo*^S, 3FH»4i?oJMfc 
hSROttKBfcttfftj^iBttSaso. 0 5~ 1 0 0 M-m 

©:##, 1 6kg/cm2 WT (»SL<lil 2kg/ 
cm2 £iT> JEfcftSlXttl 0 k g/cm 2 £AT\ # 
Cjiff L<li2 1ig/cm 2 WTCDStjiSE^T-a&ii-r S 



(10) 

IS 

!$£H5:*:#£3S5 0 ^raJ:ix5ItlBia2 5 0m 
m 2 Sfc!3llK±0iB^»fifeT#, $bl-tt5~50^ 
mClfei5ii2 5 Oram 2 mtz<0 2 0 Ofl£TF!W&* 

tttt (aiB3t»T?»*3 0ffiF) -eBKU *cD&f<omm 
©«fc£ 1 0«BTfc;b*:oTaijSU r©f¥ffi5r5|al^t) 

[0 0 4 7] *H5iO-fe;VD- ^.T->u— 

-r-*S0 h y9 9^9^— J-WBU K-Xfc-g 
9, K-XSrJPBE^^-fon^ ixDyh) frb^h' 

■Ctt, StftflESESiRSa^tc ^«B6ltJi, 
©•Cf4^<ev\ 

[0 0 4 8] *-f % il!Lfct/VD-^7->l/- 

<o &&rz>. mmificD y-yn. @r^i^5~4o%t 

^SJ: 5fc»*SrflW*^5. K7 At fcfi/O- K©* 

TltB^ff 2336310 -g", PI2 3 6 7 6 0 3§, 
P)24 9 20 7 8^, Pl2 4 9 2 9 7 7f, |rI2492 
9 7 8f, |*)2607704-§\ |r!2739069-§-, 
P)2739070-§-. ^S#fF 6 4 0 7 3 1 -§\ IrI73 
6 8 9 2#©=S-^*(BS. #-iiBS4 5-4 5 5 4 -§\ Ir)4 
9-5614^, ^^Bg 60-1 76834 |r)60 
so - 203430 -S§\ m6 2- 1 1 5035 -gW^^tC 
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[0 0 4 9] *3BWCtt»fe*tfc-t/H3-^T->^— h 
LT«SILT1jJ:i^U 2 SEUi©«fi!c©-fe 

7 ^Wxfcfl^LT 0J*.HrfcH"B6 1-15 8 

4 14t. «M¥ 1-122419*, 11-1 

9 8 2 8 5*. & if HE*©#ifcj&sauS;-c# 5. 

2occ>»itMn*>b-fe>'l'Ci— ^7->V- h^?KSrSftS-t"5 
rtiactt7^^tnrtftJ:< > 0!l*.ff« 

<&Bg 60-27562*, #MBg 61-94724*, 
#^Bg 6 1-947245*, #|»Bg 61-10481 
3*, #F*fiBg6 1 - 1 5 8 4 1 3*, <ftffl¥ 6- 1 3 4 

933*, £E4M>:fr8rcit)k-c* s. *h>B5 

6- 1 6 2 6 1 7*td|E«<DigJte*-fe/Vn— 77v'l'- 

[0 0 5 0] gg;i/M4*fc2{@cDSEffiPS-^VT, %— <D 
4- 2 0 2 3 5*KfEi&£;ftTv^;W&-T?;fc3o 

m% z± fro— crisis— ■\>&fox'i>£<mzmfe&ti 
UVPJiiRJf, <S#JIft£*) *mmz.ffi&-tz> i t turn 

[0 0 5 1 ] s^**7-Y^ff 
«$rifffli-i 9. t©S^t/VD-^7-> 
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»*U<, L< fil ~2 0 /imT-fc 5. 

[0052] s b\z.&mz*L&vs\z%mtj:mmj3W:\z'3 

^ u- KTBW * u— Kfc «fc 5 

±,uu—x h ]) T-fex— h^?£SrSS5ESlBS1- 
j£ (0O*.ff teBBBS 6 1-94724*, W) 6 1 - 1 4 8 
0 13*, 4#B?i¥4- 8 5011*, ^14-28 6 6 1 
1*, !rI5-185443*, 1^15-185445*, 
ID6-278149*, ID8-2 0 7 2 1 0 *&$g& 2? 

20 9*ix^Jx©^#|fc|B«l©rt»tlB]#oa*^»?>ix 
5. 

[0 0 5 3] *^5lOtyi'D-^7->V'- h7>f;VA?r 

LTfi, ^Bd^ a A* s/^rdioT^ffitfc-hff 
K9 A-^SBEFBU: i o T^Btt_L»f £ Hfc^x V 

t J:v\ »* L < 1 «X»4 2 S-Cfc5. 2 S£i±R« 

[0 0 5 4] ^:^^i7)-fe;Vo— 77v/l/- h 

[0 0 5 5] *^?^©t;vn-^7->^- h ?<i iV&<D 

sfej»iefc*j»t5K»aactt3 o~2 5 or, #1^40 

~ 1 8 0*CdS^* LU\ $ 
so fc, 5 0~1 6 O-CT-itJS^^, -tO*&a*fi«Sr« 
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KffiV^*lT^5. W±£0*S»i, #<&¥5-l 7 8 

S^t* s 4 v ^tA* a — * T i/U— h y 4 £^ 5 £ t i* 
[0 0 5 6] *tt4fc»&im*OltJftX&-CI*. *§&© 

i&tT-sits if*as^*# < 45. r©>i5Uf tewis 

4 PS 9 8HM L 4 # & fflfct ffl*±^ofc7-r 

0O*.Ji\ 4#SBS6 2-4 6 6 2 5#^$g{C^^^TVN5 
<fc Sfcttffl^I&S^tt— »©IS«r«#6lfc* 9 ^ 

[0 0 5 7] -feyvo — ^TVU— h7-i'-'VA5rM5ti- ; 5 

o t t> 5 * 5 . ■? ^ y h h mm-t 5 B*.& 

K-^©J¥^-*-(6]T©'<^ hSlBttifiT-©®^^ 
iStf5^Cli« .««l>fci$, ^bfcK-^So 
TLfv\ &©M®K£l*£*1-*:«>. IfflBI 9 tt*fe*f 
o T #4 <=> 41/ * U JEfcWIK-f-a AfcB*. 5 £ »t © * 

g£S»4, ^A- h*? h'y A±-c©*t»*ttfc: ictt*4 
9, K-:7*B5j&»fe»fc£TT«ai^*:*afc.fc9ti\ ^ 

[00 5 8] 3EK»4, »Bttfc«#G)fcJi#i-53fifcfc 

*> 9 , *^PJT'li, tflxifSV #B8B§ 62-115035 
■§\ #ggjp4-l 5 2 1 2 5"§\ 134-2 8 4 2 1 1 
-5§- s |?)4-2 9 8 3 1 0f 1 IrII 1 -4 8 2 7 l-g-42? 

tt, S*jtUfc7>r^ASr3S#$ix5. 7-Y/vi»©Jfi# 

■YyvA©^7^fe^taSJyTTfe5wi:* s if* Uv\ 7 
-f/wA(0M#«s — te55#T-t»J:< 2tt3S#-et>J;v\ 
^xfyUAtiu ^«f>©*aST-5i#-r5Ci:d5T-#. 

W&v — 7 — ©i£g£rlHgpL-C, ^-r^AcofHJf^ijJf 
gJ: 9 'b7-Y/'UAo^#®i9jSS©^ : 5rjS<-t"S^7^ 
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;w A in, 5 „ 7^^vA©rtiSrr-^— L4 
#fe«R&LT, ^^-©rtiSr&^l-Jktf^r ilcio 

1^5— WS#) tTf 5. 7-f;vA©M#{^ (5c©ft 
* Ul»i-SJi#fc «t 5iiiD»©Jt*)' f*. 10-30 % 
T'fe5wi^iU\ ft fe^Md> T?©I 
fitt* ^#ffl^TT-t>J:^Lg*^4i*©^Stt^ 
*#B5tT-Ci> <fc</\, ^^©t^D-^rvw-h? 

= yhD — >-vi£4 £*©## Si 9 *ife-e## H 5 - t 

[00 5 9] 3W8BB©m*±as0 (f£«S) ©-fe;Vo- 

5>^> il^5~5 0 0 /im©«5Bt*fc9x HI' 20-2 
5 0m m©t5Hd5^ u < , #1- 3 0 ~ 1 8 0 u raOg 
/«c*5, 7t#ffli^i: L-Tt43 0-1 1 

0 nm<Dmm&<&\Zft-£. 7-lVW>J¥£©f§!!tli, 
Wa©J?^tC7 , £^ )< t5»w, K-^t-^^HSH^S 
^ N ^©n^O^yj/hKI, #4 d»ts©if LttJbBE 

Ltt/VP-^Tv-u- H7^;VA?r#bti5i s , ^r© 

#S©«fc^^Srfflv^T^mT?i5fc#-t-2.r t 

v>f aE5S^H58KJS^— rtfBXt/-t©M®Px 
©Sa5fe^»tt, ^©-fe^a— ^T->u- MgSSSrflsKL 

1 fc^it^a st^-r s r t & >&m -c fe 5 . 

[00 6 0] Sfe#?£i L-Ttt, »SL<li^Dy^ 
BH^t/w, ii^^K TirhvXJ*^- 

*S3~12©^h RXf/t. 1tWPU < t h-m 
©zlOUilK^ife 1 — 6 ©7^=-^4 i b45 
■Cfc5rt^tff4U\ £*lillfr3~l 2©^hV» 
t LTJ4, T-feh^. ^ 5vv:n<?vl"{r f ix, *S=.-?/Vtr 
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[0 0 6 1] :hb<o«li- -*©fi*-frto*fc:*jv x 

o^-y-yV/y */-;v (s o/i o/i o. mm 

. W^/7-fehV/^/-^ (6 0/3 0 

/io, saao , Sfift^^v/^^v^h^/31^ 

y-,v (8 5/1 0/5. **§B) , Rtt^^/^ 
* a-O-i? J is/* 9 J— & (80/20/10, ** 

(85/10/5, . ftSt**^/**** 5 ' 

/T-fe Y*/*9 (6 0/2 0/1 0/1 0. 
S*&5) , feitm^^V/T-fe hV/yf/^^ 
yy/*9J—*> (5 0/3 0/1 0/1 0, fiS 2( 

Si^Vrtfy/y^/'-^ (60/30/1 
o , fifttt) , 1*8^ ?vv/->* o / v/^ * y 

(s o/i o/i o. a*ec) s ^sM^/r-t 

h y/^f;H^hy/>^y-^ (50/30 

/ 1 0 / 1 0 , fi*£B) WW 5VV/T* h ^/^ 

(50/30/10/ 

5/5, S*g5) m$>©JJfci*i8&EV x 5 

[0 0 6 2] EJlTK#5&9?T<i# t>h5t^o-^7->v 
IS:l75iiti^;t;UD-^7->wF7^M 

— £fcll#3;3i^ 1 0-3 ~2 OTorrCOlSH^^T'Cfc 

[0 0 6 3] ^o-lk«C3ar±, #B»t* 3 4 6 2 3 3 
5-g-, p]3 7 6 1 2 9 9^, P 4 0 7 2 7 6 9 GRXm 
H#W8 9 1 4 6 9*W»«eEtSMV^. 

«^i-aft#a©*»wUfc*W!l8 5 9- 5 5 6 4 3 0* 
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p_^7-yv- h7^/UA©*ffi«£*8 0*C£A±1 8 
OtI»TfcLT#«*HSfctT5«4&IIB6 0-l 6 6 14 

£gf40. 0 0 5~2 OTorrdSfr* L< , £ L< 
ttO. 0 2~2Torr-Cife5« lfftt5 0 0~5 0 

0 0VOMiS»4K, i9^L<tt5O0~300 
OV-CfcS. ttffli"5»WB«*tt'^ I«4»b»fMH 
z, i9ff*Kli50Hz~20MHz> SfefcS* 
L< HlKHz~lMHztfc5. #m*&S3££»*> 
0. 0 1KV • A -#/m 2 -5KV - A -#/m 2 
»4L<, i9»*t<li0. l5KV-A-#/m 2 
~ 1 KV • A • #/ m 2 "Cfe<5<, 
[0064] *fc**M*RB»lfet>*»W"C**#* U< ffl 
«^«B4 3-2 6 0 3#, #^B§4 3-2 6 0 
4#, #<&Bg4 5-3 8 2 8 *|E*0*Sa#8sfc ±oT 
«^k?>o>6W*uv\ *MS*n4:53Stf*»fefc5iSffi* 
«WT-e» **M»©**3^ 1 8 0-3 8 0 nm©l»-C*)5 

•fe;vo-^7->V-h7'(/^©*SSS* Sl 5 oCCl15 

&ft*S 3 6 5 n m©Kffi***r? ^tt&R-*-* 

friSBft<<tSJ:V^5l1BH* s *^i"*. 3 6 5 n 

m«r*i6fti:i-S*ffi**7^-e. RSI*3tS2 0~l 

0000 (mj/cm 2 ) d^<. i5»$t<li50 
— 2000 (mj/cm 2 ) T?fo5o 2 5 4 nmSr^jS 
ftti-5(SE*«5^©*&ttt. figMJtfil 0 0- 

1 0 000 (mj/cm 2 ) *J:<, «tDff*U<tt3 
00—1500 (mj/cm 2 ) "Cfc?>. 

[0 0 6 5] ^b^^P^^li-fe^n-^Tv-u-h^ 

> bh, »»*3 9 - 1 2 8 3 8*, «W4 7-198 
24 f, »M48-28067*, «ll85 2-4 2 

3DtM8itt- p i i i a r*tgiy y y k^t- 

-Mntatl. LEPELSSM1S> VET A 

5-40KV, J:«?S*b<»il 0~30KVT*fc!9, 

■y!/7**!)77^fi0. 1 - 1 0mm, <fc fS* U< 
*o (41. 0-2. Ommtibi. Wtt. 
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(4, 0. 3~0. 4KV • A • #/m 2 , 4!?£rf;L< 
(4 0. 3 4 — 0. 3 8KV-A-»/m 2 T'fcS. 
[0 0 6 6] jkjB&aKo^XSBx&rSi:, 
f45^;#;*, ttfc^o'^tf** £Biti#X©<' v f H-Ct) 

£5v,i©il-£-Jt3 s fiSX-fc3„ 
fe, *£&SK4:5*B&a©$*f4«tt&&-fii&-£if 
X7 X-r \z J: o X t> 1t b $ 3x5 1 ^>H2> *>5> Xfc 

o£^*X^£©f4#;*/&§ilJ£X;fc!3, iIT-£&<K 

l Jttt^JtX 1/6-1/10, L< »4 1 / 
7~l/9X-fc5. 4fc» «Eft5 r a/<>'jlf^/ffi*©» 
■frfi 1/14-1/2 2, &JL<lil/16~l/l 

9, :$m#;*/£^*£-»ii/2~i/8, »*U< 

(4l/3~l/7X*fc5o *j£#ia*f4 1 ~ 5 0 

Kc a l/m 2 , J:!)fftt<li3~2 0Kcal/m 
2 ©^HXfr 5 * — ©^©iteSSfc^: 
I*M£©8£|I6»4 3 — 7 cm, L<f44 — 6 cmt 

tt (*H) !7WX*fc (*S) ©#7^, 3i 

7Di?iy (|?B) ©jjtjo^:, iBH (B*) ©i 1 

£§So — ^VX*>9, i^iP7K^ilL.X7K^b, #l£2 0 — 
5 0*C©— S?fi*X«igi-5©^«tl''. 
[0 0 6 7] ±fc, *3»W.©*/uo-^TVf-h7^ 

{40. IN— 3. 0Nffe5: fctffr* L<, 0. 5N 
-2. 0NT'^:H5^f>I^IU\ T^V*y^?K 
*£g(4, *ffl7JS9 0*C©«5H##* L< , 4 OtTbS 

7 O'CdS^ U\, *fc-«Kltt*as$*t» b*» 

safc.BW4***Sriiia$*fc«^s TKSfcL-X^ffi&Jl 

Lfct;na- xTi'i'— h7-</V-ASr#5o ::©&#, © 

£Lxr±affi*. «n» wesk H^* »s*, ?obim, 

*BWt 0. 01N-3. ON 

ffesri^K, o. 05N-2. on-cM: 
iit©^*^©^* 1 ^, »«a**n±7./»'* y*wi> 

[0 0 6 8] *«W«3t;i'D-^7VU-h7'f^«l 



i"5 

^ffi^aat bx^at)ffl^btu5. »iuxfi*K, 

Mtts fi£§£> Mk ^nuft®, 3/»^*4ifC 

h<0. JrOmmtO. 01N~8Nf*5wii5ff*l/ 
<, 0. 0 5N— 3. 0Ntfc5rt#$btffSt 

< , fci fcfifzkBMb* y -7 *BMk^ h y 17^, 

0. 0 1N-1. 0NT*fe5riA 5 fftt<, 0. 02 
N-0. 5NX*>5wt*!$b»-»*UV\ £*bfc©# 

(!)77^Xtt 1 9 8 9. 1 2. 1 OUff) t 

#3g|HtM4, 5 0«£HT, 3Efcl±4 0*El 

[00 6 9] *»#fc Wt(Jifc©*#*r«*i"*fc-* 
- h7W^vA±»c*8^SSr^L.X^7JSr^2>*iSfe 

#-*-*:*ifcia**3. TMJi©tifJ*fc LTti*©i* 
(EAT, TllllWt) *r«H\ •t©±fc*2«lt 

[00 7 0] Wi&Kitt^Tttv t;vc-?7-7i/- h 

— , t/vo- XT->1^— h, ^-r :y^*#y " ,5 '— > 
TI4, -tf^^^R*^ T^irVv, T 

y t * y 28*-^ ^n^fic-frfr * 

-Cfct), t/H3-^7v'W- hi UTlW^->^^ 

y r>SI*I^ff, r^il^f^ 
SS^^^^^I^^ -ft*?*-'** 
if X*>5. M*fc*Jt*STWIl*^ 

T^y^®, -f^a^at. 

M^fettt, JKy ifl/W 5 V, aijK^-v'Stllg, 

-l»L<f4^y-7-^i:*^*)?>. (r^^b{-•o^^Tl4, 
E. H. Immergut "Polymer Handbook'IV 1 8 7 — 2 3 1, 
lntersciense Pub. New York 1 9 6 6 & L 

[00 7 1] *fc**W©:7-r^Afctt#*U^fl&*i: 
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-ir^VD — t Kd ^^T/vW 1,0 - - ^ 

,v=>-A*ft-&#, #y k'=;V7-fe^-/K XV 

A*; 3Ky f =A"0"if— A^g) ^K^lt^ 

[0 0 7 2] *38WeffifflW»ST» 9 *M&* 

5. ata©**^©^ f Mfli ttttV!)* (S i 
O2 ) . —mtT-f^ (T i 0 2 ) . &8&fr s st?^ 

«6f-7yh3BiUt4, if-** 9 9 y v- K 

*BI«WP 4 1 4 2 8 9 4*fcE«S^TV5*fta«"sr* 
•|£<Dk£\ *B#fF4 3 9 6 7 0 6-§-UHE&&avCV>2> 
TKy -r-^ifSrffiv^r i:^T-#5o ZhbtoWSL** 
V hM<O¥&)'%L&fe0. 0 1~1 O/imCfeW^tU 
l\ i Off* b< tt, 0. 0 5~5iumT**)5. 4fc, 
-tCD-^^frfittO. 5~6 0 0mg/m 2 i5if4L<, S 
Jd^U<fi, l~4 0 0m8/m 2 *3SSX* 

hifc, -0-7 — ==- t-ft. t7W-V-^-3-b 
B<8fFfS 2 . 6 8 1, 2 9 4*W»»fclEfc©* ys<- 

loo7 3] #»wT&fflsna«3te«ffl«»i*©*J* 

te*$V>-C»4, -fe;VD - 7 7 V l/- h ;VA©'>^ < £ 

»mtt&*8Mt*-*9MW*# y ^-a s #* lv\ &*5, 

^msro^mttfi, JSStasi oi ~i oi2Q-efe^rt 
##*L<s #l-ttl0l ~i olOQT'foSr £##4 
LV\ £*«Mfctt*s#*L<» #JiLTf4ZnO x Ti 
O2, Sn0 2 > AI2O3. I n 2 O3 . S i 0 2 . 
MgO, BaO, Mo02> V2 O5 ^Wi^Hb 
©«*BMk*^»*b<. ^ZnO> Sn0 2 fc*^ 
fiV 2 O5 #ff4U>. WWtftoWW^Hf 
14, Al, In, Ta, Sb, Nb, ^D^'yjci, 18 
©Sy)0!&SSb*fi«)-C *> 9 . S&JPitt 0.01 mo]%~ 2 5 mo 



^2*1 0 0A£JLh0. 2^m£JLT-C, 
JKfcfllSt©*^ 3 0 0 AJBJLJt 6 m maTtfcSflt© 

2 0 %UT^As-e^5 - i * 5 #4 - 
^f-CD^fflfifiO. 01-5. 0g/m 2 i i iftL-<> « 
\Z0. 0 0 5~1 g/m2 1>W*^\ 4fc, 

10 mm.^m-i-^mit^(owmM^mti o-6q • c 

rn~l 0 5 Q • cmT-fcoT. #K:#4 b< V^WStt 
^(41 0" 6 Q • cm~l 0 2 CI • cmfJb5. 

[0074] ^mtttt. mnffltm**'** ^9-k$ 
mfrbt£*m t ¥\z.wam* mmn. mmz*. *»«•* 

T-fe^AH^! 3 — i?7tf^/m- ^ y 

7t^/V-fe;VD-^^©-fe^ D -^fc'nfe' 7^b7 

#!)f=^7;v=-;K ^ygfKtr^K #yT* 
y/v^3i^.-7"A, ^y p< U^i^f^, jKy^.^ 

rffyr^ D/V7 5 k» . *y-N-fc*=Afo y k 
7j<y^^xA. tfyifrfbf-^K jKur^y/m* 

30 £D^^y-^-#Sr^tf^** s ^^^« 
[00 7 5] ^l'-f ^">-*mtt^«t 

*&m&Hl*1*t UTtt, ^BS4 9-2 3 8 2 8 
|^)4 9-2 3 8 2 7f> B4 7-2 8 9 3 7*fc*b 
i 5 t£T~*^'&m5t*fc-&m ; fl^BS 5 5- 7 3 
0-5 4 6 7 2#, #<&Bg 5 9-1 4 7 3 
5^-, B5 7-1 8 1 7 5-§-. R5 7-1 8 1 7 6*, ID 
40 5 7-5 6 0 5 9^ii£K^h^i.O^. 

mmzh^rj y-^- ;4#^bbs 3-1 3 2 

2 3#, 1^5 7-1 5 3 7 6 *\ #^BB5 3-4 5 2 3 1 
R5 5-1 4 5 7 8 3f, P) 5 5-6 5 9 5 0 -§\ Rl 
5 5- 6 7 7 4 6 -§\ P15 7-1 1 34 2f, |r)57-1 
9 7 3 5#, #4*835 8-5 6 8 5 8^16 1-2 7 8 5 
3, M6 2-9 3 4 6I^^J:9^ 
d->'14MBfSSrt>o*^^->"tt^vy>'Hy5Ky-^- ; 

S0 *>*«4*Ml*»*^**i:-C«SfflL-Ct>.fcv\ tfC 
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:©i 5fc^*vteB# : Hfc£ | W4 0. o o 5g~2. Og 

0 lg~l. Og/ra 2 (D^MX'^^b^cy^tif-t. L 
<,\ m^ro^mttS©«^lgmt4l 0©1 2*Q (2 
5*0, 10%RH) KiTdS»*U<. i(3»*L<filO 
<D 1 OfltQ&lT. #lC$f^ L< lil 0<D9mnUT-?h 

[0076] £ lt, 

$f £ Li^rote, y fo— /vx-fc!9 *Ky uy^/W7 
##£L^<, ^yy^-^O^it Ltli5~3 Ow 

[0 0 7 7) £B=> o-f y%L+frbtez>mn,mv>Bfote. 

Mb UTIixf;V7^^-/K n— 7*n hW7^^- 
/V, i-7"DW>3^/K 1 - ^^7^ = -^, 
2-/f/V7;l'3-^K t-7"f/I'7;V3^> 

l\, :iHfe<£>£JSi Ltti, 5 0—1 5 Omg 

/m 2 #$Ji£L<, ^ft^>^^t®^c*mtt$r# 

*fi/h£ < fc*. gfrro«talifPiPmJ3E 9 0 vcd 

3M$TT% 1 0Kfi£AT-^*)2)^t^»* b< , 

[00 7 8] ^BJ^*3V^T(i, VvrH/SxO^BgteBK 

Lfc 9, 3f^BSlt£i]£ LTfff L<«^^5„ 
jxSIi LTiHr;VD-^7v'i/- h*£?£ c p-?i> <£<^ 

^H^i^ti, ^tgs©^t uxf±T^t)S, 'pmm. 



(16) 

isfiftj^Ji^ sst*«ij^is, &mm. ®fim. &mm. 

-^idt±^bPi-5^<DS*^StLT. 0. 0 
0 0 l~5Sft%^if*b<, XldllO. 0 00 5-2 

LV\ ^©^ro^lSitt, lm 2 St) 
0. 0 2~1 0 0 0mgi5jf*L,<> 0. 0 5 — 2 0 0m 

[0 0 7 9] Jf^L^y^^-^^ffiStt^Jt L-Ctt, 
^v'oi^l'V'TVV^l'^— 7VK /Ky ^-^-v^^V^^T 

#oq;*-7vk /Ky ^-^■•^^f-u^mT^='— M%tih& 

y j7* y -t y vJMfige^^TvK JSgHSg?^* y —f^7 s 
k, h y y -/v7 5: ^MJfc&SB^^Tvw^if § 

20 r £ So 

[00 8 0] * ^^-V^^SStt^rH b LTf±7 5 
4^7-V^-!>A^ Ify ^ J M£&i'£t£tfS^fc# 

(f(-77^>7y*=!>- i 't> F!)7;^My^ 
^VT^-^A^ 7M;H^^-y9^ 7A>*fl"( 

V^«Cift?fct)v N- HI 7^**- N-AA'**^^ ^ 

30 7d-7Mi/y7y ; t=7A' < ^^y'ii'"'?*'5. 

[00 8 1] r^bro^ffiStt^Jtes ^B5Stt?PJ©J^ffi 
(#»^, ^IJ*#*^ Bgfp5 5*F9£ 1 05StT) 

[0082] 7-ym%t&mm&#ih&*L<m\<^b*i 

WA- 1 : C 8 F17SO2 N (C 3 H 7 ) (CH2 CH 

2 O) 16 H 

40 WA-2 : C 8 F17SO2 N (C 3 H 7 ) - (CH 2 ) 

3 — N ( + ) (CH 3 ) 3 • I (-) 

WA-3 : C 8 F17SO2 N (C 3 H7 ) CH2 CH 2 
CH 2 N (+) (CH 3 ) 2 " CH 2 COO (-) 
WA-4 : C 8 F17CH2 CH 2 O (CH 2 CH 2 O) 
16H 

WA-5 : C 8 F17CH2 CH2 O (CH2 ) 3 ~N 

( + ) (CH 3 ) 3 • I (-) 
WA-6 : H (CF 2 ) 6 CH 2 CH 2 O (CH 2 CH 
2 O) 16 H 

so WA-7 : H (CF 2 ) 8 CH 2 CH2 O (CH 2 ) 3 
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— N ( + ) (CH 3 ) 3 • 1 (-) 

WA-8 : Cg F 17 - C 6 H 4 S 0 2 N (C 3 H 7 ) 

(CH 2 CH2 O) 16H 
WA-9 : Cg F n - C 6 H 4 C S 0 2 N (C 3 H 7 ) 

- (CH 2 ) 3 -N ( + ) (CH 3 ) 3 • I (-) 

[0 0 8 3] %tz., t/VB-^7v'U-h7'fMO± 

tt, M*.f£* »^«5 3-2 9 2*^«KII**it - CV> 
Si^i^yt^/VD^fy, *H#fF4 2 7 5 1 

K» »^BB 5 8-3 3 5 4 1 2*ffl*l#Wgi 9 2 

7, 4 4 6 -§-|^SB*^^rt^5BBg 5 5 - 1 2 6 2 3 8 # 
S.Xfm5 8-9 0 6 3 3#^>-53^$^TI/^ <fc ?fr 
JMMBIWBfc'c^A' 0-2 4£>fl§JfiS?i:£*Si 

|(10~24O7^ = -/W^7'/O x -tb"C, *B 
#W3 9 3 3 5 1 6-g-Wiji*fcH*$ix-CV^5J:5 4as 

m%ffi&t&fc&* fl*HBH5 8-5 0 5 3 4 fcM* 

/KD^TVK BME4$f?tt}R9 0108115. 8 *w 

[0 0 8 4] r O 5 V t;^; v/d Jf-f y t Lt 
tt, —IRtoK-iiDhifcX^Z* #y ^^vi'n^-y-vjK 
y *J>3L*5-i\< is a =af-y- y TW^rA-v-a ^-y->\ zK 

^cDtK y 7U- ^v-ndrf-^CD^^tC, #4^35 3- 

2 9 2, #4iBg 55-49294, #^Bg 60-140 

3 4 1?l:*^i?i, C5 £J(±©7'A'*/»'£*: 

fto^/iotf; a* y vn^f-y-^ {aa^w^y jj-ae-^T.rt'* 

3rv\ t Kn^fV, A^*^, 757, ^/^ 

ttjKy VD^fySrl^Sr £ fcT^S U v-ndf-y-:/ 
hSr*-t--57 r D y^3/Ky-7— ^ t#BBBS6 0- 

1 9 1 2 4 0\Z7jk£ivZ) X ?t£*sv5r-9-^=i-~y V £rfl!l 

[0085] rcoip frte^©=B:#0y£&K^1~. 
(S-l) (CH 3 ) 3 S i O- (S i (CH 3 ) 

2 O) a-Si (CH 3 ) 3 a = 5~1000 
(S-2) (C 6 H5 ) 3 S i O- (S i (CH3 ) 2 

O) a-Si (CH3) 3 a = 5~1000 
(S-3) (CH 3 ) 3 SiO- (Si (C 5 Hn) 
(CH 3 ) -O) a-Si (CH 3 ) 3 a = l 0 
(S-4) (CH3 ) 3 SiO— (Si (Ci 2 H 25 ) 
(CH3 ) -O) 10- (S i (CH 3 ) 2 O) 18- S i 
(CH 3 ) 3 

(S-5) (CH 3 ) 3 S i O- (S i (CH3 ) 
2 O) x - (Si (CH 3 ) ( (CH 2 ) 3 -O (C 
H 2 CH 2 O) ]0 H) -O) y- (S i (CH 3 ) 
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2 O) 2-Si (CH 3 ) 3 x + y+z = 30 
(S-6) (CH 3 )3 SiO- (Si (CH 3 ) 
2 O) x- (Si (CH 3 ) ( (CH 2 ) 3 -O (CH 
2 CH (CH 3 ) -O) 10 (CH 2 CH 2 O) 10C3 H 
7 } O) y- (S i (CH 3 ) 2 O) z-S i (C 
H 3 )3 x+y+z=35 

[0086] ffittJKJ»StRtf-t©R3K*, ft®? 

«UBIS»T/i'3-^W S«K«7^-;v© ; ey7;v 
^7^777^ h> ^7^^7*^77^ h> hi) 
7A'^V7*^7.7'( K */7^V7*^7x- 
K v?7;^7*^7i- K h y 7fl"*A'7*X7 

o TIWK £ ft 5 t> ©"CHc* V \ 
[0 0 8 7] 

20 (S-7) n -Ci5H3lCOOC3oH61-n 
(S-8) n -Ci 7 H35COOC 3 oH6i-n 
(S-9) n-C 15 H3iCOOC 50 Hioi -n 
(S-l 0) 11-C21H43COO- (CH 2 ) 7 CH 
(CH 3 ) -C 9 H19 

(S-ll) n-C 2 iH4 3 COOC24H49- i s o 
(S - 1 2) n-C 18 H 37 OCO (CH 2 ) 4 COOC 
40H8J— n 

(S-l 3) n-C 50 Hioi O (CH 2 CH2 O) 15H 
(S-l 4) ,n-C 4 oH8iOCOCH2 CH 2 COO 
30 (CH 2 CH 2 O) i6 H 

[00 8 8] ^<OX 5fc»03fl«rJBi^5- h K«fc 9, SI 
od»#^*»ci" Cft, T^ffit?Wttb#^* s ^w b&<^ 
ffiftfc 7 -r A ft<5. - ft b <oft 9 #]©<£ffl*te 

#}::Pg££ftfc^a 5 , ^©^^1110. 00 0 5*>b2 
g/ m 2*50^u<, J:t)»4b<l40. 00 1-1 g 
/m2 % #K£P£ U< ttO. 0 0 2~0. 5 g/m2f 

[00 8 9] ±1S»QjWO»l9:K*>fcoTtt. ^R^jft 

i *sr-# 5. . » 9 ttl6ri»**«»0 . 2 5 «T##£ 
so L<, «J|SfSrjaS2 5*C, SI60%RHT'2^PS 
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Lfc#, HE I DON - 1 0&&&&&fflfc&Ltei. 

fi, ^LW±0. 25£ATT-fe!9. i!3»tl><tt 
0. 2 O^TKfcS^ L< HO. 1 e^T-efct)^*? 
£ L< f4 0. 1 2WTT-te5o 

[0 0 9 0] ^fcv ir/VD— ^T->U— 
y&^S T -c <n> M&m&<o& & © * Kittffiff © v * 

*91g$*S0. 0O5~10^mT?fet) l ffJL<liO. 

o i~5/xm-efc5. X, ■tro^ljS^tt^Blw^fcS 
x-fc^tf, w*.t&ms Yn-Q s $&&Qa* ; Bf& 

-fZm'S-mO'g&M&O. 5 — 6 0 Omg/m 2 T*fc 
*) s X Vtfrt. Ll^<DI21~4 0 0mg/m 2 Tr&>5. w<£> 

[oo9i] ^? bj«©«i»'[k'&*» mmit&mi. m 

fvuM-^T^ — ^S) «f^tf ^5. ego 
Jfct&tf)7C#t\ 0!lx(i2 0 Mm£jt±<0*^^*>fet9^t' 

fcm, #® (Sib5.ii, i-srifcio 
tt>#6ix5. <Oi/#yf H57/i'*Bxf I'V, 
t;VD-77-fef-f, jKy*9 L l<'>\ # y .?» 77k* * 
^yi/-F, zKy yew*** y l — K tfy^TvkT 
^iiiz-F, zKy k 

[0 0 9 2] t/Wo- ^.T->U— HgUfcj&^fcS-fcAn 
ft*S%*«03t^*tflt->- H i LTfl3i*3fc4*fca&*# 

#■£>,, ft**. 7-r/vA^wt<DSr3t#ffi«->- H t 
fflv*5*&tt\ ffl**^ ©»»«£, -fe/vn- 

gfiMICOU^Ttt. 4#M¥l 0-4 8 4 2 0-J§-4*«fcE* 



34 

#*>5. ^f B *^Stt, 3tfc©*ffiSfi©is)K:Ri&* 

So 

[0 0 9 3] ^S-fe^©?0?BBJS»i, iiSfix 
©|BJKi^'<--^-'-Sri*E*a^-C«J*LfcSIH»::»ft*r*t 

fc©*tt, a«, S«±fcf8:tt *>*u3. Kft-fe/V'©** 
[00 94] 3t^tt«V- M±, «ftBE©*fe«r*9 
^7VU-h^;VWb©^ 3fc#*frfft->— h J: L 

T^tg^^bTtxt^o «ft*S3S«©»«Fa 
[00 9 5] M7t5ll^W{iI3fcJB£&wfi, 3 !7^*«7tP. 

*>5„ v^r*t©«»«t>» -«l^!)t*^7;v=-^ 
3R7-f A'ASr«v^-C«Jti-5. «3ttt©»flUHtt» 2 5 
-3 5 0Mm©J?$5rtt5^i:^t< ,50 — 2 

[00 9 6] ituxBLfcJ: %18#<0±KL&& (Wfc 

325 -§\ 116-1 4 84 2 9^ 1^8-50206 
IS9-2657 2 •§-©=§-^$SiS«) . *%K©-feA 

[00 9 7] 3t^WS*ttJii: UTA©- 



15 S3 2002-1 46043 (P2002-1 46043A) 



(19) 
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[0 0 9 8] *38Wo-fe/H3— ^T->u— b7-f>^-*> 

V\ VAS&fB*^*^^^^^- 

V£s -5 nm~5 nmO«BrtKt5 - 

^_^_v- 3 ^©IfefcHtttiU 0~5it5wt*»4t 

•5*§-£tes h©ffil*iw*— r-i v&s 
-1 Onm~l 0nm©eirttt5wt45»4U\ 
[0 0 9 9] *3B?B©-fe/VP—^TVU— h7W /U-fc^ 
tt, OCB*— K©«**A'*: 3 M-3 0 CB S!«»*a* 20 

R^bfr*. OCBffl*»**i«*>*V^ttHANaa* 

ffc£:©SiSK-<£ U^S^W, 30 
[0 10 0] *H?^cD-fe^D — ^T^V— h7-^;^ 
(4, ASM (Axially Symmetric Aligned Microcell 
) ce— K©^sBi?^£^1~5ASMM^ifB^S«© 

ASM^e- K©?^BS-fe^t A SMS^BB^^ei-^^ 

Xtts (Kume) fl-©!&:5: (Kume et al.,SID 9 

8 Digest 1 0 8 9 (1 9 9 8)) fclE*iS*>S. * " 

©S«fft Ltffl^ttJ:^. TN*-KO*it^i 
T NS!JKft*jj*3» tov^T (i> * < A» b ft < *" feivC 

^T(4s #^^3-9 3 2 5#, Wi 6 - 1 4 8 4 2 9 

|H8 -5 0 20 6^-s B9-2 6 5 7 2*©*^«* 
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[0 10 1] 

ETF© J: 5 fcSOje* J: if* a Ufc. 
[0 10 2] (1) 7-f^O*»f»9 

1% 9 £J£JsT©*n < ff-fffi bfco 

C : ^WW-f Hf « 9 ***** 9 feiT-fc- 
D : %nm^M if & 9 * 5 * b Hfc. 
[0 10 3] (2) 7^^^<D«I®A7 

R&£&sT©*n < Iffii 

C : :7^;VAU:#SI£A7* 5 * i &9!S#bftfc 0 

[0104] (3) 74 A>J*<r>7'-y tfykitoffi) 

EJsT©#K?HffiLfc.. 

C : ;7^;VA*ffi(::*>&9©:^* 5 ^#^fc<> 

[0 10 5] (4)- 7>f/V'^©H*rtW- 
1 2 0mnK«9«U»»* I SOS 7 7 6/2-1 
9 8 8©«»fcttV\ «Tt>*W iot«t5ltOt 

[0 10 6] (5) 74A'J>><0-^4^ 
~fXf+ (1 00 lDPSs 0*^feX|S (#) SD Sr 

[0107] mmm i ] 

(i-i) -fe/uD— ^ hyr-tx— H*fR©^i* 

(Wf^^°7-<K-e+5)i5t#lfc) fc, TIE© 

(¥*SHM'X 2 mm) U ^ 

*s 1 k g fcttS «t b »wttiiA/fc*. m*P«s ( 2 5 
*C) »C-C3^Pfls 2 5tCTjS»Lt^n-^hy7-k 

[0 10 8] 



^a-^y7tr-h «**2. 83,^*^0. 4»%. «S¥«J 
fi-g-l$3 2 0, >fU>!>°7^ KSJRfema^tOttftS 0 5mP a • s) 
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? ■$> y —>y 

fflg. 2 0 n mcDv' y 

2, 4-fcf*- (n-±^^^^-) -6 
tert--7*^VT=y J) -1. 3. 5-M 

2 (2' -tKn^-3' , 5 
/v<y/h!)7y-^ (UVSflb) 

2 (2' -tKndfv— 3' , 5 ' — ~s - 
;i"<y/h!)7/-^ (UVjflc) 

#»9!©«K3H* fc»4JfctMfc-&* 
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2 OSfi^B 
4 8fi*SB 
1 0S*§B 

CBflJRjA) 611SC 

o . i as!* 

- (4-t Kt3^r->-3, 5-v 1 - 
7-^ (UVjBa) O. 1»*95 
■tert— > r ^-A'7 3i=A') -5— *n 

0 . 1 fi*gB 
tert— T 5 l^y =-J^-) -S—?v 
0 . 1 SJKB 
k SWA*!** l fcB* 



[0109] (1-2) -fe;VP-7h!J7t7-h7-1' 

LT, -7 0tt3^Wi45 J:5fc**l«^trail* 
»iitt»a«i-C»4PU*:-8 0 , C©JW(t*r««'^ 

5 0"CT?2 ^|IO«#bfc«, 
^ux&mv>lN%M®-? 1 1 0*C, 1 M p a Id^igJjPJE 
U *6*tfl&5@*il& 0 . 0 1 mmdfia (*c#«» (t*) 

#6 3) -C5i§U S K.*fe*J-«5S*t£ 2 . 5/tm 
roiHtfft (#— MtSL FH0 2 5) ICTJSaiLfc. 

[0110] (1-3) t/Vo-^hJ)7tf-h7'f 
;\sJ±<DVfM - 

<DM^«I®«5 Ocmi Lit. ft*l4 5 5 1C 

S*%-?fcofc) , 1 0"C, 1 0$h 3Efc 

15 0tt3 0^i (7-1 , ^figl»14 0t) L 



■C, t;VD-^h!'7tf-h7-1';^ ()gJ¥8 0/2 
m) fc#fc, fc*5. ir^a-^T-fex-h^tti-^T 

[0111] ( 1 - 4 ) Sgjfc 

i tmtfa •? l < u a?, ^-^^ 

2-1-1 ltt. t>fc<. A*. *5?fc*<X 

1 2»i£ b\z&&w<vffi^m-?te&>z>* i: t: 

v *JttfctW 1-1311 < ±# 9 jiWttl- 

BXtfCSrJti^fcJfciMWl-l 4-1-1 6 14. fl»f 

[0112] 
[*1] 



ft 1^2002-146043 (P2002-1 46043A) 



39 



an 



fci*1-<5 



*gBjg 



it® 



KB 



RZ-3 



RZ-3 



RZ-3 



RZ-3 



RZ-B 



RZ-8 



RZ-fi 



RZ-10 



RZ-13 
RZ-13 



RZ-16 



RZ-3 



RZ-3 



JKggjgj 



0.01 



OJD5 



02 



0.05 



0.05 



0.05 

0.1 



0:05 



0.001 



0.01 



Oj01 



0.01 



(21) 



g/cm 



13 



10 
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52 



iU&fc&feA : CahbOSOsK 
VtMLitGtoB :(C8H?0)2PC=0)ON. 
lttt4bS*C :CsH5CONHCH2COONH3 



[0 113] [|IJ£#I2] *5IPJO^H-3^c:ov^ 
(1-2) t;^-^hy7tr-h7^;^S 

£f 2 - 3 Sr#fcc 
[0114] (1-2) (DirA-*-* h y 7"feT- h 7 

y^-catt, 18 0U i mp a idJni&anflELfcJn 

aJPJEb-C, *fe*tt*»tt£0. OlmmOWH (jft^Si 
ffi (tfc) SL #6 3) -C5iBU S b»wJ6»«ii8»ft 
0. 00 2 5mm«a (tf-MtSL FH0 2 5) fc 

[0115] ( 2 - 1 ) ** 

§E *5 V > T ttB *&iSJ±*£M lC *5 ^ T 

[0 116] [HJM13] JOtWl^WH -3K*^ 

\*mi&mi i±<n«fcu-c*«noiW3-3«rfw« 

bfc 0 #feix*:*W3-3H*l« p a0 1>*<^7. ^ 
te*l£A-Cfc 9^X120. 3T*@tufct><DT*foofc 0 
-5, *©i^*W«r5tlfibfci:w5lt»l-3»41 0 
3 HI -C fo 5 \ZM b , *38 W<&ttH T tt fe 5 * 

[0 117] [HiS«fl4] 5I16«1©K»1-3^*5V^ 



A 
A 



D 

c 
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M3 
O 



A 
A 



A 
A 



A 
A 



D 
C 



D 
A 



A 
A 



A 
A 



A 
A 



A 
A 



C 
A 



P 
D 



5.2 
0.4 



0.3 



0.2 
0.2 



0.3 



0.3 
0.3 



1.7 



10.5 



B.B 



7.3 



4.9 



20 



30 



4%tfc50K»U *»W©<fiBa-C*>5* s »W4-3 
2). 

[01181 [jafetflS] - 3 fc*SV^ 

0i| 1 IrJ«I- L-OWSW©!*** 5-3 «r#» bfc. 

»{,hfcWt5- 3 tt«tf»5 fcft<A7»^S'l4» 
fl5A-C*>9, MXtO. 3-CffinfctOT'fcofc. - 
^r©7-f /W*£2#fi3a-t*f "P^^P^t- 
5] IMS}1 -3 2 ft*****:: k#T#<& 

B±0»**«T»36»o*i. tot, *JSWe»4-fe/i'D 

[01191 [HtS^J 6 ] 1 ©«WOl« 1 " 

3K*swC. HJfc«l© (1-2) t;H3-^tt)7t 

1 i^<B«K:L-C**W«)l*»6-3©-fe/H3-^ h 
1) ^fchfet/m-^ h !I7-Cf - b»»0-»* 

fco ^M^0 6-1 3 4 9 9 3fS«© 

*itJ!lttK:1*oTWPH-3 0-fe^a-^hyT-fe7— 
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7— vim (m&A) &35ui*st5£u 

3 Mmi Lrtf»«:3 4 (.mi LT*&P#4 O^mi 

«itfctt*-e 5 r. k ft m h i»-c fc 5 . 

[0 12 0] [H«S0!|7] 4$M¥l 1 -3 1 6 3 7 8* 

m<ommmi own - 3 wr 

^.y-—yy^jvh, (^2 7>fM) Of ^Srl OO^m 
i bfct>©fc«1-a«*tt, £<P)«lcLT#&f!¥i 

1 -3 1 6 3 7 8 *^«©[|I*«S 1 3 *«ftU-C»W 7 
-3 3r^lS!Lfc„ »fe*i,fc«in«ft*«i» 

<fo<So 

[0121] [jhkm 8 ] -mim 1 o*«w«>im* i - 

3©-fc;H3 — ^ hyx^f^?^^. ^W7-3 
3 3 4 3 3&«©HiKS«ill©S±?S7-</VA («) « 

p^sp 7-333433 2r$R©H16eil 1 f9*K L.fc 

ijasjws- 
io i 2 2] [H1M8 9] #*9i-ettXfcx #S®^ 
jlfctSUBSJ-u UTlWl-3tr» « 

x.fcf^sf 1 0-4 8 4 2 OHJfe^il 1 fcSE$£©iKiSB^F 
gg, ftMW 9-2 6 5 7 2H5S0II 1 l-fS^Ox-f ^ =■ 

/w=i-/l/«rlfc#U*:EfilBI, *W 2000-15426 
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1 ODD 2 ~ 9 Id IMS© V A^^bb**SS. 2 0 0 
0-154261 ©@ 1 0 ~ 1 5 fc:|E$©0 C BSiS 

[0123] [HiS#J 1 o] HiStf) 1 o**?boWI i 
-3^*JV>T, -tO^-Y/VAff^Sr 1 2 0 ^mir-f-SEi 
HlfeMl tt<BtttLTW'f/i'Ai?fc5* 
*E©t***lO-3«rti3»Lfc. #b^7^MO- 
^IC. ^68^4-7 3 7 3 6*©3UMH <*> 
HA) f-M^2llr#4U 

spil-3 8 5 6 8 ■»©3HfeW 1 ©i*** 1 0 5 frfett 
*xfc# y - y 4 A fiff tvfc^^t iiK>to* 9 

[oi24] [ibma 1 1 ] mmm 1 w©w* i 
-3^o^t, mfeMio (i-i) ■fe/vo-^Fyr 

D7-f K 1 0ft*ttK:*3E-r*^»i*ft« 1^<^ 
ttl;: UW» 11-3 » fc;h,fc*»fH©»M* 1 

5. 

[0 12 5] 

fcfcfuifc-fe/i'n— * h J7tf- h7^^AtriWC# 
5. 



7dV h^— S?©ft# 

(51) Int. CI. 7 fiESiJffi-g- 

C0 8L 1/10 

G 0 2 B 5/30 

G 0 3 C 1/795 



p J f-^-V (##) 

C 0 8 L 1/10 

G 0 2 B 5/30 

G 0 3 C 1/795 
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— 2H023 FA01 FA13 

2H049 BA02 BB13 BB33 BB67 BC09 
BC22 

4F070 AA02 AB02 AC34 AC38 AC39 
AC40 AC43 AC50 AC55 AE02 
AE03 AE14 AE17 AE28 CB05 
CB11 

4F071 AA09 AA81 AC06 AC07 AC09 
AC10 AC14 AC15 AD02 AE04 
AE05 AE10 AE19 AF19 AG22 
AG28 AG29 AG36 AH19 BA02 
BB02 BC01 

4J002 AB011 EF006 EG006 EV236 
EV256 EW046 FD166 GP03 



